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(57) 

m^KD^u-^z^mmutcm.^ (^n 
znait-momfr -empi sateen- 77 u- 4 




AVAILABLE C nnv 



1 

[WfKi*OttH] 

arc^-ottfcafe^&tu ituiejiwsx^iB&^ftft: 

[ 3 3 if i ««fii&© -rriz-ftM, io 
B&IB&^n-y^&^LfcfulBffi^tt. BiflBiK^©^-? 

- 7<D9M*mtmZ'W c £ ^ftsii £T* 

C I8*JB 5 3 1*3*9 1 Xtt»3*® 3 KIEStD zfU — "?~T 
U-fctK>r. iwfB&:7'P-^£«?#l/fcH«l3&f«s 20 

sat ufctcriB^a - ^©a^Kjscrsa ^fe^xsm 

a 

[ff^6 J tt^3*&St5*:S5©Wn#>«CSB«©:7 r 

a-^r u-«cSH>-c. Mia^P-^* i^jc«:afe-<fc 

[W^8] »3}?S3^e.if^5©(5in^(CiB^©7' 30 

sgHftytfiSfc* L tc C £ g£ -T 5 ^ a - U -. 
[Ht5jS®9 3 1*3*91 fr6i»#9 5 ©Wi^Gciaifc©?* 
n-T-ru-tcSK^-C, S5iB^o-^«f#L/cBuiata 

[m#m i o 3 it5}<« i ti>p>m#m5 ©{=in#.«:fa$&© 

:/n-:/TU-icftH»T\ ifuiB^p-^tg&ofciiijfa 
if*, B#¥ffitc0jtX3n/c$;Xim£©¥ffi©HK: 
^&J*nfc»K^;*ft*t££q^£T*:7 , P-:7'T 40 

[if^ili 1 3 i&*9lfr 61*3*9 5 ©ffln^(ciB&© 
XtifSfB^P-^SJft/fcffllB&T-fc 

[s»3*il l 2 3 f*#9 1 *pe>f»J*97 ©{»m#>K:fBt&© 
^P-^TU-JCJKVC. ftrfB^P-y^fiMSl/fcltiria 50 
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, 2 

[1*3*11 3 3 ^©aMCc^n-y^rS^-rsXS 
£. BifgB^P-^AiSS^nfclt^OmiiB^^BB^iJ-r 
SIS i?:Wt5^n-^7U- ©S2i»:fr&. 

[1*5*91 4 3 ^©ajEGc^P-^Bg-fSifl 

[I*;J?9 1 5 3 s*3*91 2tc£tg©^a-^TW-©S5 

ifefratcj^ur . ftriBfrfKBse s n/cfrt zv a - y© 

[1*3*91 6 3 ntm.i 4icfa*g©^p-^ru-©i5 
T&ysmicte^t . fjfBT'a-y^H^Lfciuiaite-f-*. 

g*iB^p-^©«^«tcf|&S*if&&cCmu €Mtt 

xii^^sc-cfnaiHEf *ia?ij-r sfc&©^«: 1 -3-30 

itS^n-^TU- ©85 

[1*2*9 1 7 3 1*3*91 6&cgBi8©:/P-:/TU-©§! 
Jg^cc^i^r. mrsB!61f?gA^B9sB«i-^fcE5>J-rsfc 
&©siTiajS. XttBiriBP'a-^TU'-*:^^-^©^ 
%S^a*ti: J: 9 fftt 5 c £ =£r^fifc £ f £ -^r 

[1*3*9 1 8 1 awss 1 6 km^o^u-^t i — ©si 

iS^jStc^t^r. B«IBl4f?S*e>WgBiKt-f- : &E5>J-r-5./t 
»©miavS. XBmria7"a ~-fr ^-^©^21 
*j««o«ft*fflt»rtTa: 5 c £ £#«&£ -r ^n-y 

TU-©S?Jt^ffi. 

m>m i 9 3 ift*^ 1 4tpt>m*m 1 7 ©wn^tcfa 

^©•T-n-^TU-WSSii^ffifCfiH^T. fuiB^ci-^ 

L/ fcmriB&f *&m* z fce6©^etxwm*a 
stiffl^r. masB?tB7'a--r^n^nii^snfc 
«&©ftf t attiF- *isjB#«:Miatif *ib?ijt a fc«>©«x 

[»*^ 2 0 3 &*<DtMic&m2titc-7u-7ic&-ei 

m^ftx««f^ ! BjM-c^!S6-rsxfi£. msnfr k** 

[IS^ii2 1 3 19*^2 0IB«s©73&^6M,»r. UiBSt 
^SB?iJL./citiKK:^r>-C t fifB3fe*^-rS*iB£TU 

— fe>-9--£x* + >u-r. frtaa^ie^jrsiia® 
(cgrriam^xiip^^^ai'r s c t^^trmm. 
[^jja®2 2 3 1»*^2 oiaf4©*ffiicjK-^r. mnett 



(3) 

3 

[SW0S2 3 ] »*^2 0IBig©:£j2EK:fiH>T. B?IB^ 

10 

tff*lM2 4] ia#^2 0ie&©#)$tt*H>-C. SuiBtfc 

[fMcii2 5 ] it^2 oga&©:£ffiK:SH>T. {itnae 
[is^cii2 7 ] ®.*<Dmffiicvu--7zm?z-rzmi © 

[000 1] 

a. rna. E.v$^'*j>mti,xm*<Disi&mm$:i 

K«c^-r57*a-^Tk-K^L > &jfii£S£ 30 
»«>T I, >S D N Afeacffl© D N A T U - 5 . 
[00023 

[t£*©SSJI53 y-/AlWO»Hii4R:DNAKA 
©»* *W<4»CH:jte3F-CDW!M«Jl*Pl^i C <fc*^ 

arc*s. c©ae^©i%ia«s2*si^-sw*^ffi«!: 

* 'J rfv-£ 1 tftS-Jo^L-flf < Ji(Soien 
ce 2 51.767-7 73 (1991)). X«D 
NA7-a-^SIZili(c 1 0 1 -?H*i£A,-c<,>< 

[0 003] 

[IfeB^^b^^i-rs^gl] ^fi^-Ctt. DNA 
T'P-yrb-, XttDNA^y7Wft&©fflfr©:fri£ 
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i^ra©*^5<tt,^it**s$.-5.. */c. 
aij©®-rfe^ra* 5 *>*>-5fc ( 5. w®ffi*!^6n^t^© 

[0004] *miiX±3Z<Dm&*B®:?ZtclsblCti2 
ftfcfe©-?. $:^W©Sff?». tffi^WcMtfDNA^a- 
(DNA7"a-^©i25>J) ***UfcttB-CfP 

[0 00 53 

[^H«r8?^rsfcj6©^it3 ±gaaw*a^-s/cj& 

©DNA^o-^T'n- ^©83M* &c$fcf&-7-©i£i5{c 
*££<5it-5>. Sft^ffi^DNA^'a-^©!!^*. \Z 
^?>iT^>©JS^?«Jffl-rS*iS. Au (£) SI 
StCSHS^L-CH^T*^ (Biophysic 
al Journal 7 1. 1 07 9- 1 086 (1 
9 9 6). ifv^mmicm^.-f^m (Analyti 
c a 1 Biochemistry 247.96-1 
0 1 (1 9 9 7)*). i35xmffiK.mftVK.Ti? <J)l>T 
5 F^P©xuy>hv> 'J^^KBIt5Sa {P 
roc Natl. Acad. Sci. USA 93. 
4913-4918 (1996) ) Z?*mmLX. IS* 
tC@^MCC^S© D NA"/o- ^B^-C* 5. 
[0 0 0 63 DNA^a-^?l:*EK:-en^tlffi^l/fc 
«*©»&•?£. e^EfflC^^-tCDNA-yp-^© 

tc-^©jlBff -cm* 3tit@^bt7'n-7'7U-%i 
EE-T S . S&SmiifcKX-* fP"!r-f Xttfflj^tc fc J: S#t. 
SStiim*>f.lmm-C«4. 95[&T«. ffl^«:J:-o-C 

«. MB, Rmmzm%Lxi>0ki,K mw:<o^mt 

iSSO. 1—0. 2mm©^©^sgt ; f*s^C^-n». 
[0 0 0 7 3 gj«<fcSCC7-p-^^LfcSi(^ (« 

S-ya-^4H«L/fc^if4^©^SS{ttgffi{c-c#a© 

h nfc -/a - -rtt t ©sse^-tti^fflw^ttie. 

X«*fflt,»M©-b:^{CAn6n. <gfflStiS„ 

•5 L r •£ 1**4 D N A ©«£ ^ < f 5 C i * SfU^t 



s 

[0008] \%Tic*mi<»mj&(D®WLonmz:®mT 
a. ( i ) (DNAX«se^) <t-en 

i=> ftfcftS i tW-Kfflje 3 n/c 7'n - 
**Stfl£-3tte»ftr (3) S^a-T^GgfC 

fctt w, 8ty-©j^it* iT'a- ^(D^mm mi » 

6*Vt:c>SC&tCttfttfft9,. (1) X.U (3) ttfiH* 
r. (4) S^a-^SfifLte^CD-^'fXXSJ^y; 

-^W%ti-co»sc<fc. (5) St/P-^fc^JSLfctilT- 

*f*r«^snTt,»-2,c£. (3) *>6 (5) ©<°m*> 

(CSH>-C, (6) yo-y*2^5c¥ffi±cc HSfCft-t 
fcci. (7) •T'a-^KXTcK^fcCi:. (8) 

(1 ) #>6 (5) ©Hft3&HcJH>t\ (9) 
S^Ofc^*. ^fflgftK«^L/fcC£» (10) 7" 

i) 7u-7zm*Ltcn*zmz<D!m i gpit<c{mis 

Ufct4-T-€r2i>:7cOCi2^JL.fcC <h, (12) ( 1 ) #>6 
(7 ) ©Hft*>K6H>-C. ^a-^^lyfcta^f-*, 

©sgjfefra©^:*. (i3> tt^ ommic 

n-tZTMt*m-$-Z>Z.t> (14) &T-©S?iSfc:?P 

^Stxfcyp-tADaJSfc&T©^!*. 1MX X«*4 
^m-rSS^KJc^sSISiJ-rSCli:. (15) (1 

(16) (14) JcJH»-C. ?B-:?eii£l/Mft?- 
?Ma-:/©S!SI««cg&Sif&^fc{Sf$u 

-cc^2ILT:7'P-yTU-*{^fiK-r*c:i > (16) 
s c t . (is) st-r-jg*" efr-rfcu^jr & fast)©??}. 

Xtt^a-^T U-*;U#-^©ig&%&j£©SEft£ffl 
t>rfr*5Ci. (19) (1 4) ii>h ( 1 7) ©ffift 

jWetH»r, 7 , a-^@SL.fct4^f*^-r-5/c»© 
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[oooQ] ^■<Dmmi^^m^titcvu--^i l cm^t 
s<ft3«*jR*««a-rs2fE»w©^fe©«F««, (20) 

(ix— if-) *m$hx&?zny&.\mit*iR& 

&Ucm&?Z>lMt*mTZ>Zt. ( 2 0 ) tcJHvC. 
io (2 1) a^i^Jb^B^ccjaor. # (u— !f-) 

f^j-rsagsccm^xttm^^m-rsct. (2 

2) te^ifi^iJL/c.ie^tC^oT:. # (u— tf-) *ra 

U -S^O-y{C*S^U?t«^*f^©fi?:*Jt)5C:£. 
(2 3) 3fc©!$3*KJ:9fS6n£&8mc<fc£3fc©m 

20 Xtt»3E©3£&©ra«&£&aiU S^a-^tcfS^Uft: 
t^*fm©S£s&&-5> C <t . (24) a -3.1* 

tt*S6^ffiT5C£, (2 5) ^(ca^snfc^o- 

(2 6) a^St^iii^iL'CftSiJ-rSCi. «fCttSt 

7) ^©«®«:^a-^4@5E-r5^i©xg£. :/ 

■SKia«:lB?iJ-r'2.m2©Xfi£, SfilEiafcK'ti-cSi-? 
(C@5£3ft;fc:7'a-:7<htfc^&<h£^3ttSfjl3© 
30 Xffi-fcWU. SI3©XfI*itTfr:bft££|Xfflt*©&^-© 
#w#ss i . m 1 ©Xg**©^©^^**!^ * c 

[0010] *^Bj©^WSrS^-r5£«T©il0-C 

(yo-^«4^) *-S©Jfflfl;-c*^^-«c^iJ$ 
^tft^©ni-r-^«r. ffe©*fflWx«rStcaAi/-r. a* 

©5* a - ^!4^*^tc-^©)lRj?-f Sgjnj 3 itfc ^ a - f 
4M^lt, ^S!®©m^SiaDNA4|g|Bt&Haj-r^. 

l tc&9mv> d n Atfetbffl© y n - -?~7 U - 4 

[0011] 

[^W©*S6©^] WT. *!6W©*J6«*BI'&#ill 

[0012] (si©«i«)aitt,*»fi© 

50 3l$6W©DNA:/a-:7TU-©S*{1^J«. DNA^a 



7 o ^mmicmn utcm&vyyx?- » 1 (oi3£ 

0. 2mm) *fflSt5. SkfiHP 1 ©H&©iHKtt 5 % 
tfr? (T'a-yfiT') I* COJr^tCLT 

tr:*"*>-Tfcrs;>*te"cfc<H* (&&?-) Slffi 

ffi(CDNA7*D-^*S^3-t±-2.7jffi«. fll^tf. _hiB 
I'/ciSfcfiR ((Biophysical Journal 
7 1, 1 07 9- 1 08 6 (1 9 96)*Anal 
yt.ical Bi ochemi st ry247, 96 

- 1 o i (i 9 97>) tcssi&as&a. ttc. m& m 

t£P> $miC±T13i0nfe<DW&L 0U;itfTTTTT — 
TT^SSbTfct. #VAl&*&-?tcDNA* 

•/^v-^w^y^-fX;?^ tBffig&^Stc <£ 9 . d 20 
NA*V 3^-*±i2©1$£©ie3aj±i£#$*@tt («K 
8HP) Sffl(ciIAl/-C*>£l>. 

[0 0 13] COcfc^tCLTfPffiLfcT-n-^fiSS 

ftfc$«4^£ l o-3oj©Jjifc* + b*7 y-« (:/p-:/ 
•5. **tr^u-§ (^■n-^'TU-*;uy-7) ©«£ 

-C. DNA7-a-^2im*»^8*!*S^SiafcSmD 
NAi^^T'^^Xt/fc (9«tBffliltt§1^C«fci3S& 30 

&^ll£|flS$n;fcl**4DNAIWt^**> 

St C/T^-r ££:)£(>> 6tfcS#*©D N A©«JS£*n* c 

[0014] T'n-^l, 2. nA^^S^d-^ 

- 7 ) ©S»4£AP 5 ©i#|sfifcA:£|6j 6*6 Soffit 8 
ft)fc!#f4D N A £SA O T D N A 7" a - 2 £. 
S&ttt 8 hfcKttD NAt^^T'-j^X 

ya-^7l/-*J^-7%Mgg©f 
(HSvtf-f) tc-te » r- L/C. U-if-7feilSl 1*6 40 
<Dl>--f-&U>Zl 2-cm^L/r^S&-r-2>7 r a-^T 
U-*;uy-7tcMStT5. 5" tt. S*&ttiP-C*S. 

n^m^sa 8 s titctm d n a* ?>mr zm% 

\%?4>\,*-\ 2tCj;»5?gg3M!RSti. CCD^7l 
3 ^©T&ffcttigtC J: 0 . U— tf-©R?«*|Sj ifi^jg^ 

- 1 7Kur;i'£-f A-c^ussftSiftK:. -r-^il 
'&» 1 5 {cA#3nBFf5£©<i-ffMS (m*?SScD^bft 
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7 ) ©■Pte&^fcn/cSjfcK-?- 1 ©&S. fi£ 

tm-gt t, Jtim D N A WrJt©?5«E* wra*M!«"C * 
3. ftte. 3>hO-7-14tt> ±BB©^«I^©^86 
CCD*/5 1 3*6©<ff^BK9ii#$IJffll. 7*- 
^^SilSl 5. 1 7^©ff-^e^*SlJ^I 

-rs. 1 7. xit^ms.i 6-c©m**>6. 
E^DNA (Brit) ic^&m(ofemw&w&&tz>ij> 

[0 0 151ft*. ±E0>BH1-Ctt. StoS^S^D 
NA WK) ICte&Ltcifi. ZfU-Vl. 2. n© 

<om^y -f ft* - 1 2 {*. «»©ifcg?£ii8* sir-?* a 

^e7-Y^^©«fi£i-r5*>. 7-fW-12©f»!) 
tc. 77#*§g. 110f*ST^4ffifflL,rm7t©«-3fe^Tft 

[0016] yitc. i ©utewows. 

TBMWi. 

[00 17)i2tt. (a) {ftS^T-a-^^g* 
7*U-h©¥MS. (b) ^o-^TU-^Sa^a©©? 
«SW»©J&*»cJ:0afe^4C i*-CtS. S2 (a) 

©^B^cc^-r. »a^ia?ijffl«ffl»^©iffl3i*j^>^ 

W-h 1 8JC. 132 (b) ©»rffi^(Cif;-rjgl!B:*7'N'- 2 
3 4oWtffiffltS. ^l/-H8(Ctt, ^&S8SS© 

W&omi 9i. »1 9«c^ (fi£) L/. 
^^^^©SSitft^iB^J-rSfce!)©?!! (7U-7T 

u-nmmmm 20i, ^^gfjfiTSiUfgtaaffl© 
jf2 i <t*i^ss;sn-c^s. «i 9. 20©»*i^ifijs 
ttfffgl! $ ©^:ffi« 2 -yomL^-tfiffl CKAnftt, >^]i£ 

(BP^, ^&^©i£S4R<i^*^^ffl*2R*ii<!: 
1 Zffitc? ) i I/. 12 1 omi^AtRCfifM 

$©^fii«sfte^*s3iia-c#fti^ffi (in^v 

©BS €r R £ f 5 ^S^ffi* R <b "T 2 *?®fc 
•r) <tr-s. EH^. ^l/-H8KMSnS«*l 
9. 2 0 <h^Bj*^'-2 3JCj;f)^3n5ffl'g©rtgP 
fcSftEB 1 1 ttiljfiT?#£. ?S19. 20. 2 1© 

Bfffl^tt. ^tffitt. ita^fri. 2*S8fc-rfc©r*n 
[00183 mm i 9 © i o©p(c«i5i— ®a©^ci- 

i 9- nc«7-a--7'i4«jff zmfrw, m2©?« 



(6) 

9 

<DM 1 9 -nimyxi-zfn>&mm?zm&.?fr, 

2 0 tea r^n - ^SrffiffL tcm * ©8K8itf-#ffi?"J;* n 

*jmmmo>M2 otemtpftz. mi Qiamnfticizz 

C ©3t£> %9c<Dm 2 1 ttifffl < & 9 S^ttft^ jt«6 10 
ji!2 0&C&A,ft:S&&^W:> Sfl9 

i^mnr^m. mamiim<Dm2 0im-yxmmm.. 

-^ru-ti*/c-7) (rtSO. 3mm) (CjM*)ji£ 

n^fa«i<ie?"j-r5. 2211, mt+m&mvfcM, <2 

(09O3 8#JS> SU.t^it^DNA^O- 20 

st4^£AftT«*£fr:fr9^T<T*cifcr#£. 
cooi9j^«:. wivrnkWiciftttz. ttwy 

©fiauc-^rwgrr*. 

i/-** 7 oniitctx. satT- 1 *i*nKyttt» j: o 

(C^ h . RO^P-t/TI. — 

-zi*i>$-2 2*^b-c*f b7'J-*;P^-ffl*JS 
T^7'f-2 4*5K»3( ; tW6n-CC»5. *>*j-5A,T#7' 

*-2 4tt»«t^-***t;7y- (7 , o-^7i/-** 

[00 2 1] ^3£b<fc'Ji-rSDNAi^^7£fa^ 
(CCr«. Cy-5 (?&7£ffiAi&g65 Onm) £JB 40 

-^WS^l/fc^ &$J©DNA1f>:7\iU£&fi>|&*U 
rm^Hi*-r^*5. 7^tt<07-O-7-71/--CB. 
7 , C-7'7U-^TS7'n-7'7L'-*JW-7© 

fiiAifcS: 6 1 5nm) . ^l/sfU-fe-fWv^tfS'T 50 
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*-h dfeftzfeg: 52 Onm) ^feO. C *l £tli$ 
SlS©DNA£8fe?fH&£l,. ItSiJSgtcifATS. H-flM 

[0 0 22] iKtt. DNA^P-^TU-^m^^aE 
Sg©FHtC-5^-C5ftH^'r &. 

[0 02 3] H4«, 7-f VtK^P-T'T U-iTHKt 
£*B*hftfc:** + >T £ D N A -fn-TT 

rmfctmmtL* u— if-m*f{4gi*iw§ 1 3**b 

*ffl*J«:@5£U U-1f-flg*K&§<Ltfcfflgl 3 ifcBJg 
7 fcHStbr U — tf-JEWttgitfeffig 1 3 £*B*f 

^ptttet u >x#^^*pc c d * a <7 en. 
ns. 

aSiKtiFKSorMW-rs DN Ap-a-^r 
*IS^a©^l€^rmS;Hr*^. EJ5-C«. U— !f- 
Tfeasi i ^6©u— *f-%^a-^TU~ *;u^-7© 

6»-«-*at36*. u-tf-©jsit£ft<fc£X-r*:^*> 

e.-7-fi'CiU>XTU- .<-fe;U*s»^U>X) 2 5-Ci 
t^L. :M;l/£-2 6 ^r/hLr^ >-te>1f-2 7tc*S 
SBKlTK-r-e-©^©^^^*. SltC^T 
^fiXil5iat , *S„ H5K3W*«a*. »*©AV>^Fffi 

[0 025]EI6rt t ■7n--7Tl'-<DfttE?2>mt& 

( 7- a - 7-©*AMS^^t) 3 o (o±»i±mmmr z, 
DNAyn-^ru-^fflui, ik^smm^rm^. 
m-c&z. me K.fjk?mti%-c&. ^a-^ru-iiiyc 

TClcigyiJ bn> 5*1 2 *7clC§25>J fciSffl-C* 
■5J;5tC. ^*PCCDi'JT-b>-f"-^^©tftln(C 
U—P-ftMl 1 *»6©L'— tf-TfcttS v-2 
8 -Ciitf #lS34gg*."C er- AX ^ X/O 2 9 tc J; <5 
u— ^-^©RS^JlS* 1 ^7u*lSjicJ£ALr. 
7TU-*;U^-7©^ %^P-^3fe^BBt#«I^3 0 
©^*^ffiR8*f-T2>. CCDx'JT-fe>^-^©2^ 

7c**w»**flrj- ^.^tc ti, m?t© 2 ^Tc^^ft e. 
n v ^^©tes^ST-a-^waSAJfe^s. 06 ic 

06(q&H>-c. Hie. rj^-?*-*^^, ROIS^H 



n 

Qzwavr. s?-2 8£ia$K3-e-cu— v-vmf 

[0026)I7(J, Stti^M^a-^T U-*ffiffl"T 

^^^gSli-T hDNA£<Sf#»tim 3 

/cAEp-C^-T. M < <* tlfc 3 1 © £ C 3 

<. DNA#^a-:/(c«83nTi>***s##>s. HO 

A£*glt5b/t#. M*f**ffiK«ffl^r«a©DNA^ 

[0027] «±S4fJ 5 fC v &^{C«}#l,7cD N 
A7 , D-^**ffllf©*{C«^r5<b. V>y)U®&t>i 

si#f4#S*>/h3<-ct£. fcfc. SB l ©^lifeW-ett. 
fc. hi. 04. m6. mi o (sgarrs) tc^ 

[0 02 8] (»2<D^JfeW> J» 1 O**0l|-C»^'l3.- 

JSWI-Cffl^SSSSt^tt^KD^feWilBJOaMO. 2m 
mCDtft^-C^SdS. S;t5*i0. 1mm. XttO. 0 5m 

[0 02 9] 7-a-^TU-=&2^5EefJfclSS-r^S 
;l^-<!:-f St^OfPSSSB. IS 1 ©JUSWilS) D"C* 
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-£Dia?"j $ ns^ffisc wftt^*>6 u— tf- 1*- a* 
io [oo3p] inr<Dmm-cit. sfmcm&omzjtmL 

tcz?u-zfT\s-*)\'#-!<c-o^ximi?Z>. 2'JFjt? 
n - -fr u -* ju 3 4 immtj: 2 &©¥&-?&£ n 

1£{c««**igtt6*i.-t:t,»£. Scot's. ?«o. 3mm. 

)S©*iO. 2 5 mm. jft©&S«0. 15mm-CM, 

sy t «<Dgii3tt^M:2ji©si^aja-rstc« 

©ili&lMXttO. 2mmT*«3. S&8tfHt!ta>6i8^ 

20 ^»-r5*«t?*^i>. 

[003 1 1 I8B, (a) 2^7C7*0-7'TP-*;V 

^- 3 4 ^m^?v-7*m\?ztc&®2'X7ty'v 
-■jtv- ^m-r^M3 3(owmm. (b) mmm 

3£^Stc«S8 (a). (b)K^-r. #W F©^n- 
^«»&fflifflp3 6**ijffl-r5. «3 6©MP8P«»^* 
^-3 5TSt>4arCi5. 138 (a) tC7*-J-J;5K:. ffi 
3 6KJ£m<Ct£^XisK). m3 6<D&&itc%>5Ht7U 
-•^MtSSt^ 1 £. {S^0fc7'D-^©«SIK:j:»3^ 
30 !i6P>ia/cim)l5-C^-S.. m3 6©TW-fcM^64i/c7' 

o-^W^oSfta^i^j^cD^n. xta:m^tcj:-3r 

j«3 6<Z)tfct*8& (&^}#SP3 7) ^fij$-t±-C2^ 
7t7'V-7Tl>--iiv\'#-3 4^&MT&. m36K.£ 

(b) tCm-r»f®0(cm^ti5«J:^(c. 2^7c^P-^ 
ru-^Ji-y-3 4{cffi^L.fc«Sr-^$ti-S. t'o 

^Z. m3Qt,C-fU-^^<OWSL^'k^i><0{tmi 
^£633>iJ 5 iir. »4i 3 6 tc^-T ^ C <h-Ctf ft 

[0032] 3bfc*tfctu-r st^*^g«a 6 «c^-r^g 

BP&JIU-C. 2^7C7'a-^'TU-*:Jl'y-3 4{C 

so 0e tc^-r <fc *> cc i ycTc^isjtca^s nfcsitf© if 
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2^7cfeiaS (CCDf) *ffifflL/T*lffl-rS. fe 

[0033] (0 3 ©5USW) ^HBJO^rft-CWSifc^ 
£fS®tcM^S^i£#l^©*-^>r-"tNfc£. 03 

m# ««■> zmm l -c^* c t &m&#m&'\^ < io 
r u - fcsjrc-r sabs** *> t* 7- a - 1 zim? s wsim 

*S£^©#*fgl8©tf^hr&3„ IP 
#»W©jH-f>Ht. ^a-^a^L/fcai* (Si 
=?■) 4»»3-a-SKJ:«). ^"ta-^HJELfcHflc (tft 

[0034] 7*a - :/£«IDMi K:g|#S®Cc«ff LfcJR 
tt-? C/a-^feMP) tafe^itctt. WlKfr*i-yW 20 
f>-fe-? h^(c£9:7a-:7*7U-*Jl>#-©?£(cie?r| 

ottingtt, ^n-^«IWI4>< fc*«c-3*vt 

^mmmicvx. zfu-z?Ti'-~*A>it- (7.3 
4) ^tc&fSTntim^-c&s. 

[ 0 0 3 5 ] 09 ®fi^Tg*^^n-^^Ufc 

»tftT%i2?iM»tc^A-rs*^© 1 m*®&mitm? 

ETC**. 09K*T^O-:r7l'-©f&j£:£i£«|BJ— 

ti. tm* 1 ©jg3 8 fritm (a 1 k^t i9)*a 

-5TI25*Jffl©^ O 1 let*? 2 0 ) ^fclfcf-* 1 40 

-nc&i&LX^z. Italic. fSffi-^ i©vS3 8*e>i3 
^iM©*ffl?t (0 8 <tC7jkT3 6 > ^SSffi^* 1 -ol^im. 

4(C^jM-rSCi*>Tt.5„ fc*J. 't&&^©ii3 8«?$t 

f*ncm>x 3 ©xttM-rttTnrecsa^ u 
sstT-?S3 8*s8$iS'5j^-c , *sfii«:-rsiffit^m^ fin 

■s a* 50 
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[003 6] (04©HSS09) m4©HSS«»l«7-a-^ 
*©»*4^«^i>iB3nj3t!-£ C <hfc < ffil^WC* 
5. flU*>603©Slii0>lT«. mi*icmt$Ltc7u 

- ^©as4ss«4^©«j#$ nr t» s «t <d ano v 
tc&> ^4©Hffiwiri4. gfi89Lrt>£®tiT©<4g-c 

Kjfe»is«c5as©^*ftrf4^*easii/-cfcm». 
[0037] P4©*«^t:t4. trnzsmtirtDmyt 
xt4«36*ia-r«as«:-c«aiL. awt-?**©** 

swsw-r. stft^iawiH-amjfetttcttF i tc. t 

*rV-Z F. RtfC y - 5 ^©m*^©tt©tfM^ 

««©«:. t^^jMics^stjbMajsi.) 
3tjefl*i5©flt*i.- tt?*mr&9b&**>&©itx 

[ o o 3 8 ] m i o }4. 2 •^jtmno^n- u-=& 
©«flt*^-r«saar*s. nio-cu. mmnfr 

7ciBS$nS7*p-^'r u-3 g^CTfe^MW^f. -fn 
-^ru-.3-9©aKI0:3a*#*aill>ft:jt*» !*HB«c 
j6C-C3t»«3'^A'*JfeaL.'CCCD#y9 1 3(C«fc») 

U- 3 9 -C14. S&^-(4S^C 0 ^fott l>Ci ^5112 
I/, fi^ (f-X) ©^«€:tt-S'J-r5„ 
[0 0 3 93 3Ct»T. U--!>*36aa^6©U-1f-l 1 

SI 1 ©75rtSlCC U— !f-36©^3£*?f 9 EWST* 5 
-7-2 8 i. 01©5?[SjtCil[^Ta®2©^[Sjti:u- 
1f-*©MS*««**fc*rr5tf-Ax^XA>^-2 9 
ttCtO. 7*n-^TU-3 9{CRSitrS. X9^PA 
Xt4H«SC7 ^;Ud«-^;U^-4 1 (cMtSns^© 

Sft$-ti&*5<E>ffi^©igS©m* i £:)SJ?iJL,fc^ ^a- 
^TU-3 9 3!P6^-r5m*54. CCD*^5 l'3(cj: 

©fflW. 77y->a7-f b40©»W. CCD*^7l 

3 *^ ^©m^ik o ji*fWffli. » mwsm 15. ro^ 

Xl4^*^ai 8 ■C©m**» 6. SffiDNA (Brit) K 
^S«©JSSSB?li*sSffi-r*!!PS3!pA s *'J€-C# 

[00403 ^4 <DHikMr». 2 a®©«^#©s-& 
o<i*T?mB'j-rs. m«. atft»F 1. f2*<swb 
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U ChfefitttFL F2©?g£S££ (wl. w2 ) 
it4H. B6*(wl, w2)6. (wl, w2) = 

(0. 0. 05) . (005. 0. 95) . (0. 1. 
0. 9) , (0.15.0.8 5), (0. 2, 0. 
8) . (0. 2 5. 0. 7 5). (0. 3. 0. 7) . 

(0.3 5,0.6 5), (0. 4. 0. 6) . (0. 
45.0.55). (0. 5. 0. 5) . (0.55. 
0.45). (0.6.0.4). (0.6 5,0.3 
5) . (0. 7. 0. 3) . (0. 7 5. 0. 2 5). 

(0.8,0.2). (0.8 5.0.15), (0. 10 
9, 0. 1 ) , (0, 95, 0. 05) . (1.0. 

0 ) 2 0 <lil-Ss. — 10 0m aifrt? 7 u mgij* 
"C 1 9 8 u m S. -CCO 1 5 aS©^©"* -( X£ 4> 0*3^f- 
gf£<gffiUr, SSi^^-fXJCcfcfJ^SriTS. 01 0 

#> 6 ©SMr©gt, <!: ta-?£«sShr Si§3®*P *> ©S* 

^, 2 0X1 5 = 3 001S©DNA^P-7' 

(&■?•) ZM&flcmWZ. ItS'JiSgi UTfcl:, U— tf 20 
- X * r >§Sf&fcfcHiS8fi. X«S*&^S«^©^iP 

C0 0 4 1 ] mmznzm%<Dfttt&mpf!>i&*<DW& 

$CitC«fc?)^<CDim-taLS©«i^*^IJ-C$€.. 

YAGI/- !f--Cljja-Ct-2.m3E;*J o e, Tam 
u r a«rfflt^TCniE,m^(*©^l:t*^bS-l±r&^ 

^m-rst, cne.^ft*^©^*©^^^* 30 

>*.»Mc-&fe-a-fc2 -^©7 •< ;P£-j&>iE>#<=,*i5{i#© 
3ftftJ££ 1 OfgpgK^SUr. m 1 0 S©tt^©^giJ*i 

njBS-cfcs. — ^r. ro x^mic^muxiiL^'&m^r 

5£, (Joe.Tamura) ©«L^*>1t©il-^J:t© 

1 0 jlD tCfln^.-C. (Joe, R o x ) ©i&^fr-«±©jS 
^tk©10ii»). (TamuratRox)Oi^t 
©ig^tb© l o M<o ©^gpt? 3 o iiO ©|5|— &g©if$ij 

SS3fc»?:5aa*fflCi-C^f4%SiKT^<!:. 1501 
(D&mZWim-CZZ. HtC, 1 5 «(©&&!>&?«« 40 
m-?ZV4Xim*ffi.£r&Z>t. 22 5 0a©DNA^ 

iltC^Ufct). 225 0«©DNA=fe^lmfc^t , 

&mLtc%LTmzmm?2>®®!. das) =&ffi»^o«f# 

A^a-^^^L/cti^is^-ct*©^, mm 
m^^*DNA©as«i o o o oa«±{c^K:-r-2. 

[0 042] «±©SiBj-cti. «**fflt»-ctt^-*«a so 
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0T@&tcg:{b;*-t*-5c£#-c#3©-t\ i^g^tc 

[0043] _bfc© Joe. Tamura. Ro 
x^N*-*>x^-7-ABD*t©StS. ^^D-^UyF 
ttm olecular probe ttCjSftS. C y - 5 

[0 04 4] 

T*c<!:fcJ:f)tS3IS*ffiiilEL. ^©^A. jjfe^g: 

[HBamt&MV!] 

[0 1 ] ^zmomi ©^©dna^o-^tv- 

[02 ] *£g8jJ<DSf| 1 ©*»WtC»»S»tt^*^0- 

^H3E«Wtfr*^a-^TU-ff»«fi*© (a) «A 

r*5ta»*^^"u- h©¥®0, (b)7 , p-^r 

[03] ^c^^lflMefcWtcftWi^o-^rU- 
*.)1<#-©W£:7S?"0. 

[04 ] *mw<Dm i ©jowikkw:*. 7 -f >t«^o 

- U - <b3fe^<t **i»«rtc * * + >T S D N A 7 V 

[05] *&W<om 1 ©JSteWJcSH**. u— !f-*t 
7 -/ >«fCiB?'J Lfc*t£FtC» -3 TJ8MW SDNA^n 

-^7i/- *mt» stesi&gcm^-refcsa. 

[06] *mKDW 1 CDHtfeHR:^ . l-a-Tru 
-<DUt£? Zfcm&#*±WM&iT *> D N A y'u - 
U- «rffll> •5^^g©«^*^-r^0. 

[07] *#6BJ©^l©^S6MfcSS-WS. miL+Wl-fti 

- u - Z&mr Z 0 6 »cwT ttfiSK: «fc flf 6 in S * 
^ * -fc HiTj 3 iiSfS«M^-r 0. 

[08] *8m<m2<Dm&Wicmi&> (a) 2^ 

t'd-^71/-*;^-3 4-Siti|i^7-a-?'*^A-r 
SfcS)©?SS© J FlD0, ( b ) »fS0. 

[09] *mKDm3<ommvncm*2>. 

1 ^«r^SCW(C7nT0 o 

[010] #f&BJ?©IM©!!i6WcjftWS. 2^7ci2J«J 

s^2^a©^4*-rm^0. 

[?5^©lftBJ] 

&^F, 4-7'P-^7U-, 5 -i#f4i£ACI. 5" -X 
h»-»-C-9F_»-^, 5"-^faP. 6 -«if4©SU.^ 
[S], 7-^P-^rU-^JU^-, 8-M5lc«sa. 9- 
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4-3> f- P--5-. 1 5 

3 •••j^*^*-. 2 4-* 

>X) , 2 6-7< 
CD5-f >-fe>1f-) . 2 



1 3-CCDW7. 1 

-^-^-aasssg. i6- 
. i 8 -mLTmmtmm 
1 9 -mt**-n> vmm 
Kmmmm. 2 1 -g&fcbn 

u-jivrt^-a***-. 2 

. 2 7--5-f>-fe>tf- (C 
8-5 5-, 2 

-3r©afc*flat*«*. 31-* 
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^) . 3 2-*t*#&*£#frttUS&«B : - ($-^ 5 hD 
NA£ffi#L&(,>?»iEaHP) . 3 3-2^j£7-n-^TU 
-£ftS-f 3 4 --2i>i7c7'P-^rU-^y 

3 5-a?8*^-. 3 $-7vL--7w&m»m> 3 
7 - - ?mmsi*mmmm* 3 s - 

tfSSfr?-©. 3 9 - rftt&mLT-Z 2 ^TcffigO 
10 0-Ttfy>, 7 1-tT*9 1 >. 
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IMtB] 5*1^149 (2 0 0 3. 1. 1 4) 

[an*-?] & mW- 1 1 -243 99 7 

lAmB] ¥fifcll¥9/U4B(1999. 9. 14) 

[*£il-5f3&] GBm&tm 1 1 -2440 

[mracs-sf ] wwi 0-53099 

C12Q 1/68 
C12N 15/09 
G01N 33/50 
33/566 

[F I ] 
C12Q 1/68 A 
COIN 33/50 P 

33/566 
C12N 15/00 A 



[JitiJB] ¥t£l 4*?! 0/1 1 OB (2 0 0 2. 1 0. 
10) 

[#*ttKEi ) 

■IffK J: K> JaSUSft* *><DT* 6 c £ fctSM&iT 
i| 1 &/ttt2 (ClB^OT'n -:/7 

as* & l < imytmic j: »j ism s n& -c* s c £ 4 

^iTSfg^l S?t«2CCfBSS07-p-7'TU-. 

•9 . 1 o©Bi)ta*tB;t:£-i l a^cDmrfB^'o --7*$m 
KWT£C££1S®£TSgl!^l S/cW^tciBtS©:/ 

fiX3n/c«, */c«2oofria j FffiSP©raKjgRR$n/c 

fcti 2 eel ffio^a -77 

-m 



im^mi \ m zffiom. &£&m$te. 2-?<Dm&& 

_[S2£18j_mrlBtfiTtt. 2^7£±«c^feS[(DBiiiB^ 

if 1 * fc« 2 (clB$g<z> ^a-/7U^. 
BH 1 0 ] ft 3E#&£*s^-r S 7* a - :/**irK*r 
-rs&ifceoSH^. &8,*&h*. iiriBSSflsfr-rs^ 
ffigptcj^fis s n**. s /ctt 2 -^©B5fB*ssp©ratc^ 

*t^*fe^fcb<«m**tcJ: , 5SiSS-rsXg£ > SrsB 
^D-^TU-KSiTgBl^«^*^tfim ; S:SKAS#> 

ftrBB7-a-^£Birsa^s*tsi£**§^s-a«»xg£ > ft 
iB^a-^ru-Hiu— f-zmmvT. memmtus 
iB&^o&gs&ct&m-rsxii^ BJiatfcw*^-*^ 

UlyT. BufBti^-ic^Sti^HufB^n-^ODaSk:^ 
j£S#5X®£«:WrS C £41tSt£rS7 , n-^T U 

[#t£*fiIE2] 
[*itiEtt&§S?«] BUB* 
[*iiE*tgUSB«] 0 0 14 

t*El*i*] 

[00141^-/1, 2, lutefc&a^a-:/ 
7V-4^-3ttf7 l j-t (-/ia-^Tl/— **y 
- 7 ) CDK^ffiAP 5 ©ttfi«t\#rt> 6 Hp t&Xtm 8 
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tltc&UD N A £&A O r D N A zfa - :/2 t 
# (EjjHf-r) &c-fe » h t^t. *f-%M 1 1 *>£© 

tcmytm® 8 £ n^csm d n a *> *>#6-r s stfcte 

7-fA$-l 2&CJ: O&gjURStV CCDW713 

i 7 murks' ^A-c^^ti-si^K:. r-zmm. 

m^a^gi 6ccai^;$n-5. -t^*- 1 7tcs^;* 
ftsfcH#tgj&©&#»\ +tt'7-j-f 

-*;U#-7) ©^c^etttegftft-?-! ©&g. 

*S^L,fc«l4D N AKfr©??ffi*^-rM^S-C*S„ 
MmSiSil 5. RO**-*-l 7^0M^GjM*$IJ®T 

s„ *-$f-i7. ximfmsi e-comufrh. sc 
&dna <kk-> tc^sa^<Dtasi3?ij^#a-r^*s 

[#*£i§iE3] 

[WiESt&msns] was 
miEm.mm%) oois 



[0 0 18] fflj&l 9 © 1 o©i8K{.t|S)— aScD-Zn- 

mm i 9 ©&aui?i#K:g& ^u-^^m^nms.^ 
wKftvu-cmmzhz. mm. mmi 9o>miom 
1 9-i{ctt^D-^i*^it-rsst^*i. m2<om 

1 9-2KI«7-n-7'2*^-rS8S&^*s. Sn 
Of 1 9 - nKliyn-^n4§^tSMW t *ti 

-en^p.ns. mmcom 1 9 tcit^ orsw^nfcjf 

2 o (cu^n- y^&ufca* ©e&&^**isajstt 

So ^a-yfftWf l «^©aE4a. XttS^cj: 
9i3?'JfB©?f 2 OCtJgfrfiS. 811 9{CB^I*J{C«2 
o©^&^(iiM X©W<&TAftftt>©-C. Si^a- 

IfflSligoTU-i^a - TlEWBifl 20i ©3&5KM 
c©^*>/=»^©»2 l«ffl<JS:f)«i-?-«$fe'Njt«) 

"Cife*. 812 0 K^ttaHfc?tt. «1 9 

ittfT-r*^. sp^ffi5>jffl©iS2 ov:^-r,xmwm.. 

-^7l/- ^y- 7) (l*?iO. 3mm) fci£«3&* 

nigral < syj-rs. 2 2 «. sa&^isfljjs©^ ( 2 

3, 2 0) tT'a-^riz-ihM-TiS^TiT' 

, N --^ a -:/-c$>s„ ffljfl 9©g?ltCC>IDSt^f7g 
(H9©3 8#.ffg) (ctt. ffl^Jc^itSDNA^n- 

l/fcf4^=&«J#-rSi|4^S©ie?iJ)lR^5W. 120. t'd 
- u - fiB* * * f 7 »; -KRJir & - ^©BsnjJB 

£»^&Aftrjiii#*fe2pi3-e-r< tsct fc-ct*'. 
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